Abstract. Silicon deposition on 3C-SiC seeds was studied as a function of seed orientations and thicknesses. The 3C-SiC seeds were grown on silicon substrates of (100), (110), (111) and (211) orientations by standard two-step CVD (low temperature carbonization followed by high temperature epitaxy). Then, the Si layers were grown onto these SiC seeds at various temperatures. Almost all the conditions gave polycrystalline deposit. At high deposition temperature (1350°C) the Si deposit was composed of separated hillocks and was never fully covering the 3C-SiC seeds. Lower deposition temperatures (≤ 1100°C) allowed obtaining silicon full coverage but not full epitaxy. Focusing on (100) orientation, it was shown that (100) Si deposit could be obtained but only on the as carbonized 3C-SiC sample, i.e. with the thinner SiC layer.
Introduction
The heteroepitaxial growth of 3C-SiC on Si is a well-known heteroepitaxial system which is still studied by many groups. But works on the reverse system, i.e. Si on 3C-SiC, are much scarcer despite the potentialities of such reverse stacking, such as 3C-SiC based Atomic Force Microscopy cantilever fabrication [1] or new Micro-Electro-Mechanical-Systems generation [2] . In this reverse heteroepitaxial system, the difficulties result not only from the 20% lattice mismatch between the two materials, but also from the absence of adequate buffer layer to accommodate this mismatch when growing Si on SiC. Nucleation is thus difficult, and it can lead to complex orientation relationship between the two materials such as Si[110]//SiC[100] with a columnar structure [3], though Si[100]//SiC[100] relation was also reported [4] . Also, the conditions window (temperature, deposit thickness) for such epitaxy seems to be rather narrow and the Si deposit can easily turn to polycrystalline or columnar. Improvement of the epitaxial process could come from better understanding of the epitaxial relationship between Si and SiC, by varying for instance the SiC seed orientation. Also, the quality of the 3C-SiC seed (crystallinity, roughness) should play an important role on the nucleation and growth of Si. These parameters are studied in the present work in order to improve the Si layer quality.
Experimental
Experiments were performed in a homemade cold wall CVD reactor working at atmospheric pressure. RF heated SiC covered graphite susceptor was used as sample holder. The 3C-SiC seeds used in the present study consisted in 500 nm thick layers deposited on Si substrates using a standard two-step process (carbonization at 1165 °C followed by epitaxy at 1350°C using SiH 4 and C 3 H 8 , for more details see ref [5] ). Pieces of different Si substrate orientations, i.e. (100), (110), (111) and (211), were put together in the same 3C-SiC growth run in order to elaborate the different 3C-SiC seeds used in this work. These samples were taken out for layer characterization, then introduced again in the reactor for Si deposition which was performed in the temperature range of 950-1350°C. Prior to Si deposition, the 3C-SiC seeds were in situ etched 5 min under H 2 at 1000°C Materials Science Forum Submitted: 2016 -09-09 ISSN: 1662 -9752, Vol. 897, pp 87-90 Revised: 2016 -12-19 doi:10.4028/www.scientific.net/MSF.897.87 Accepted: 2017 -01-20 © 2017 Trans Tech Publications, Switzerland Online: 2017 All rights reserved. 
